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Correlation of the bubble interface motion and its surrounding liquid motion via LDA
(Fundamental Study on GLAD System, Phase 2)
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The influence of buoyancy of an isolated air bubble is limited to the narrow region of about 3 times bubble
radius from the center of the bubble. However, from the viewpoint of mass transfer, the interaction between
the liquid-phase motion and the bubble interface motion is important to control the mass transfer across the
interface. In the present study, we discuss the interaction between the interface motion of a bubble of about

3mm diameter and its surrounding liquid motion using LDA.
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(a) LDA probe, (b) LDA system, (Cl, C2) 2axial

robot, (d) Laser optic sensor, (¢) TTL signal device, (f)

Needle, (g) High-speed video camera, (h) Water vessel
Fig. 1: Experimental setup.
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Fig. 2: Trajectories of the center of gravity
of a bubble and the LDA focus.

AES L. RAREE, HHE#REIEENHELZE TR
HAERZHE - THRELFEB L, TO%, ERAEMNHLZR
EER & - TO/ Y 7IC LRES L .

Fig. 2 CRAELHE L LD VHEAOBELTT. &
WMELELDVEHAE L IXZE-EDEMAFE->TWE D
ERbN5.

3.2 BEEDORRMERFT

LDV HHlick - THBE N LT - bEET— ) =g
BICKXYAEEST21To. EH$ERMOKEE T
LDV 7u—7 % BEXE A/ (054s) KHET—FDH
ERTRRE Lz, ABETIE, ; 8RO RECET 5
TR ROLZRT. LDVORE L, MEZSRBICY
Y TTHERHEERRND, BEMEPBEHEEIIC L
DERBT — & L L7z . 0.50 BRICHIS N7 — 2 &
BiL80 mTholcld, @M% OT — % Ak 128 K& L
oo £, vy bEEBNLENLO LDV FHEITIE, w
Ry FNOEE), LDV 7 u— 7T 2k OMEE %
BL20NEAR6RV. 2010, KHAZHHBIETICR
ORI 2 &L FRAE S LTITY, BEEESILE. K
WEYOROBEBEERSTER»S, [IAELOEESH
BER QoEIOEY) 0EERDBZET, [BIZE Y HE
ENHRBESOLOBBEBERD 7=, FREAENT SR
¥ Fig3 lORT. £, [BREOEMKEL, EET v
CEOMREICL VR, FOMBLIEEY ERRAENT L
T-#ER % Fig. 47T, SR OB T4 BRI R ES)
EREEBRNCEBORBOZAEENRHEINS. LDA F
HizBWTHE, KAl 1 JR|IBRESNRTHBDO
T, AREFIRIERATREICIERG LKA ES O R
REREEEEZXTID.

4. BbHYIC
RAHEENCB LTI, EXEERT—FE2EBPTHY,
Atk FVBEOBVERICESNT, LVESGAALFRE
WEITVIZ0.

BB XMW

1) T. Saito, T. Kajishima and K. Tsuchiya: US Patent No.
6254667, (2001).

2) T. Saito, T. Kajishima: US PatentNo.5662837, (1997).

40
& 307 i1
= i
020_ H
g N L
-‘_.5,'10- "\,’-
? |
< 07
T T T | T v T T T 7T
0 50 100

Frequency [Hz]

Fig. 3: Frequency analysis of liquid-phase motion.
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Fig. 4: Frequency analysis of the interface motion
of the bubble.
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